The recognition of combined lesions of the glenoid labrum is increasing. These lesions are associated with instability in at least one direction and may be the result of untreated Bankart or reverse Bankart lesions. Although the diagnosis can often be made by physical examination and magnetic resonance imaging, combined lesions can be discovered intraoperatively in patient with suspected anterior or posterior instability. The general approach to the lesions is to repair the labral tears in a systematic fashion allowing ease of access to the glenoid. The goal of this article is to present our approach and share some technical steps that may facilitate this repair procedure.
C ombined lesions of the glenoid labrum include labral avulsions in more than one quadrant: anterior, superior, or posterior. These include combined Bankartsuperior labrum anterior, posterior (SLAP) tear, reverse Bankart-SLAP lesions, Bankart-reverse Bankart lesions, and the panlabral lesion or 360-degree labral tear.
Although surgeons have probably encountered these lesions for as long as the shoulder has been operated on, only recently have we seen a discussion of combined lesions as a distinct clinical entity. 1 Combined Bankart-SLAP lesions were first reported as a distinct entity by Warner et al. 2 Reports on SLAP lesions and Bankart lesions have also mentioned a high incidence of combined lesions in these 2 groups.
3, 4 Lo and Burkhart 1 reported on 7 cases of ''triple labral lesions'' (avulsions of the anterior, posterior, and superior labral), which represented 2.4% of all surgeries requiring labral repair. Boileau et al 5 described 3 panlabral lesions among a group of 91 arthroscopically treated patients with anterior instability but did not make specific mention of the injury characteristics, surgical repair technique, or outcome of these specific patients.
Surgeons performing shoulder arthroscopy may encounter combined labral lesions and should be prepared to repair the avulsed labrum to its anatomic position. In this article, we present our approach to this complex shoulder injury and our preferred surgical technique for repair.
| HISTORY AND PHYSICAL

EXAMINATION
The presentation of the patient with a combined labral lesion can be variable. Often the patient may have a significant history of chronic instability (either anterior or posterior) and may have undergone previous stabilization procedures. It is important to review available operative notes from previous procedures. The performance of thermal capsular procedures may have an effect on the integrity of the capsule, and a previous open procedure may result in subscapularis deficiency. The athletic history is also important as well as the mechanisms of instability events sustained.
The physical examination is focused on quantifying the degree and directions of instability. The most helpful tests include load-shift examination in all directions, anterior apprehension with relocation testing, posterior apprehension, sulcus sign, and active compression test.
| IMAGING
Plain radiographs are routinely performed to include anteroposterior shoulder in neutral rotation, West Point axillary view, and scapular Y view. These images can manifest a bony Bankart or reverse Bankart lesion, in addition to an osseous Hill-Sachs or reverse Hill-Sachs lesion. Previously placed hardware/anchors may also be assessed for position and integrity.
Magnetic resonance imaging is preformed with or without intraarticular contrast. Particular attention is paid to the axial views, which can manifest anterior and posterior labral pathology ( Fig. 1) , humeral head osteochondral lesions, humeral capsular avulsions, and capsular redundancy. Coronal views are used to evaluate the superior labrum (Fig. 2) .
| PREOPERATIVE PLANNING
The presence of a combined labral lesions should not force a surgeon to stray from his preferred position for shoulder arthroscopy. Combined labral repairs can be performed in either the beach-chair or the lateral decubitus positions. However, there are some nuances of the positioning that can expedite the procedure. In the lateral position, the use of an arm traction device is helpful, in addition to an axillary bump to assist with joint distraction. In the beach-chair position, an arm positioning device ( Fig. 3 ) or additional assistance is recommended. It is essential to position and drape the patient so that the surgeon has access to the entire shoulder girdle in order to perform anterior, posterior, and/or superior labral repairs. Anatomic landmarks and portals are drawn before initiation of the procedure and soft tissue swelling (Fig. 4) .
| SURGICAL TECHNIQUE
The most important variable for the shoulder surgeon addressing a combined labral injury is the order of labral repair. It is important to assess the pathology present and plan for an ordered repair while maintaining necessary access for subsequent repairs. If a 360-degree labral detachment is present, we generally prefer to address the SLAP component initially because the superior labrum is often draped across the glenoid fossa and interfering with adequate visualization. This also avoids the performance of a SLAP repair through significantly swollen tissues at the end of a lengthy arthroscopy. The anterior labrum is then generally addressed second because the posterior repair can limit the anterior visualization. The posterior repair can then be performed last. When the combined lesion involves either the anterior or posterior labrum associated with a SLAP, the anterior or posterior repair is usually addressed first and the repair ''marched'' along the glenoid rim to complete the SLAP repair.
A standard posterior arthroscopy portal is created and the arthroscope introduced to the joint. Under arthroscopic visualization, an anterior-inferior portal is created and a canula placed. A thorough diagnostic arthroscopy is performed and a repair plan is created. The next step is to create an anterior-superior portal. The superior labrum is debrided and the superior glenoid tubercle is prepared for repair. A suture anchor drill guide may be placed percutaneously just lateral to the acromion and through the rotator cuff. This will allow the placement of 1 or 2 anchors into the superior glenoid with the attached sutures being shuttled across the superior labrum.
We then proceed with the Bankart repair by mobilizing the avulsed capulolabral complex with a periosteal elevator through the anterior-inferior portal. The anterior-inferior glenoid rim is prepared with a mechanical shaver or burr. Visualization of the anterior-inferior glenoid rim can be enhanced with the placement of the arthroscope in the anterior-superior portal (Fig. 4) . The inferior-most capsulolabral stitch is placed as close to the 6-o'clock position as possible with a Lasso suture shuttle (Arthrex, Naples, Fla). A suture anchor is placed at the 5:30 position (right shoulder) and the suture shuttled. Subsequent anchors are placed onto the anteriorinferior glenoid rim and passed across the anterior labrum in a similar fashion. The repair is advanced at least until the glenoid equator is reached and possibly continue to address the anterior-superior labrum, depending on its condition. The presence of a sublabral foramen is a normal variant and should not be repaired even in shoulder with a 360-degree detachment of the labrum.
At this point, we commence with the posterior labral repair. It is important to qualify the nature of the posterior injury. The presence of a patulous or redundant capsule will require the addition of capsulorrhaphy stitches in addition to or in combination wit the posterior labral repair. With the camera in the anterosuperior portal (ASP), we create an accessory posterolateral portal. This is made approximately 2 cm lateral and 1 cm distal to the posterior portal. The goal is to enter the joint approximately 1 cm medial to the posterior capsular insertion on the humeral head (Fig. 5) . This allows clearance of the head articular cartilage while maintaining an excellent angle to place anchors into the posterior glenoid rim. After placing a cannula, we introduce a periosteal elevator to mobilize the capsulolabral tissue. If the angle of delivery is difficult through this portal, the camera is moved to the anterior portal and the elevator inserted through the ASP (Fig. 6) . After tissue mobilization, the repair bed is prepared with a mechanical shaver. With the camera returned to the ASP, a suture shuttle device is used to pierce the posterior capsule and then labrum in order to perform a combination capsulorrhaphy/ labral repair stitch. Our first stitch is placed as inferior as (Fig. 7) . The suture shuttle is passed out the anterior portal. The first anchor is placed at the 7-o'clock position; the suture is shuttled; and an arthroscopic, locking knot is tied. Additional anchors are subsequently placed in a similar fashion, advancing the repair in a clockwise manner toward to the superior labrum as needed.
After completion of the repair, the arm is brought through a gentle range-of-motion in order to ensure that no significant motion loss is present. With the camera in the ASP, the ''50-yardline'' view is obtained, ensuring that the humeral head is centered on the glenoid (Fig. 8) .
In addition, an anterior-posterior drawer or load-shift examination can be repeated under arthroscopic visualization in order to ensure an adequate repair (Fig. 9) .
| POSTOPERATIVE REHABILITATION
The arm is placed into a shoulder immobilizer. When a posterior repair is performed, we use an external rotation brace that maintains the neutral arm position in order to not stress the posterior repair with internal rotation. We prefer the use of the (UltraSling ER, DonJoy, Carlsbad, Calif).
Rehabilitation is commenced on the first postoperative day, with gentle pendulum exercises. We continue the sling for 6 weeks (including night use), during which we limit the patient to gentle active-assisted range-of-motion exercises. Our only limits in early motion are that no internal rotation is allowed. At 6 weeks, we discontinue the sling and begin a more aggressive range of motion in addition to a periscapular strengthening program. Our goal is the return of full range of motion by 12 weeks, at which time we allow progression of shoulder strengthening to include rotator cuff exercises. General upper body strengthening is begun at 4 months, and return to sport is restricted until 6 months.
| RESULTS
Although surgeons have probably encountered these lesions for as long as the shoulder has been operated on, only recently have we seen a discussion of combined lesions as a distinct clinical entity. Combined Bankart-SLAP lesions were first reported as a distinct entity by Warner et al. 2 Reports on SLAP lesions and Bankart lesions have also mentioned a high incidence of combined lesions in these 2 groups.
3,4 Lo and Burkhart 1 reported on 7 cases of ''triple labral lesions,'' which represented 2.4% of all surgeries requiring labral repair. Boileau et al 5 describe 3 panlabral lesions among a group of 91 arthroscopically treated patients with anterior instability but do not make specific mention of the injury characteristics, surgical repair technique, or outcome of these specific patients.
Of a total of 229 labral repairs at our institution between December 2003 and December 2006, 66 (28.8%) were combined lesions. Of these, 15 were ''triple labral lesions,'' whereas an additional 18 were anterior-posterior. Thirty-three were Bankart lesions with SLAP extension, whereas 7 were reverse Bankarts with SLAP extension (Table 1 ). Our early results in patients with combined lesions are comparable to patients with isolated lesions in one region of the glenoid labrum. In our population, the ''triple'' labral lesion represented 6.5% of all labral repairs during this time period, which is similar to the numbers reported by Boileau et al 1 and Lo and Burkhart. 5 Our early results in 15 patients (mean age 26 years) treated with arthroscopic repair of triple labral lesions are good. At a mean of 20 months, no patient has failed his or her repair with recurrent dislocation. Of the 9 patients, 7 have returned to their sport of injury and all remain on active military duty.
| COMPLICATIONS
Little is known of the specific complications of this procedure because few cases have been reported to date. The standard complications of anterior, superior, and posterior labral repair are all appropriate for the combined repairs. The most concerning complication is stiffness. Because these patients may be unstable in an anterior, posterior, and/or inferior direction, balancing adequate stability while maintaining motion is challenging.
Lo and Burkhart reported on 7 cases of combined repairs. No patients experienced recurrent instability at early follow-up, and only 1 patient with preexisting arthritis had an unacceptable result. 1 At our institution, we have had 2 patients out of the 15 treated with this technique requiring arthroscopic lysis of adhesions for postoperative stiffness.
| CONCLUSIONS
The presence of combined labral lesions is being noted at an increasing rate as shoulder arthroscopy replaces open approaches in the management of glenohumeral instability. The shoulder surgeons need to have a high index of suspicion for the presence of combined instability patterns and combined lesions on imaging and at arthroscopy. The arthroscopic repair of these lesions can be performed with the patient positioned in the position of choice of the treating surgeon. An organized approach can ensure that the performance of these repairs is readily executed while maintaining adequate visualization. Excellent results can be achieved with an arthroscopic repair of these combined lesions.
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